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INTRODUCTION
Intracranial dural arteriovenous fistulas (DAVFs) are con-
sidered to be an acquired abnormality, probably as a result
of revascularization of a previously thrombosed sinus (1). The
clinical presentation of the patients with DAVFs are highly
variable; some patients can show intracranial haemorrhage,
neurologic deficit and signs of intracranial hypertension; others
can present with bruit, cranial nerve paresis and ocular signs
(2-4). The pattern of venous drainage of DAVFs is the most
important determinant of their clinical presentation. This is
the reason why DAVFs have been classified according to their
venous drainage (3). We report a case who has intracranial
DAVF with venous drainage into the spinal perimedullary
veins. These vascular lesions have been classified as type V
DAVFs in the classification scheme proposed by Cognard et
al. (3). This classification gives us useful data to determine the
risk with each DAVF. In a series reported by Cognard et al.,
type V DAVFs produced progressive myelopathy in 50% of
cases (3).
Diagnosis may be difficult because the clinical and radio-
logical findings are similar with the much more frequent spi-
nal DAVFs and this type of DAVF is very rare (5-10). When
a spinal cord syndrome has no detectable cause, such lesions
must be taken into consideration. If the possibility of this
diagnosis is considered and cranial angiography is performed
without delay, neurological outcome of these patients will
be good. Otherwise, it may lead to permanent neurologic
deficit which was the case in our patient.
CASE REPORT
A 45-yr-old man presented to our department with the
complaints of urinary and fecal incontinence and muscle
weakness in the lower limbs. He had been admitted to another
hospital two months ago, with occipital headaches, nausea
and vomiting. He had developed urinary and fecal inconti-
nence and muscle weakness in the lower limbs during the
subsequent days. Craniocervical magnetic resonance imag-
ing (MRI) study had been performed and ischemia or myeli-
tis in the upper cervical cord and lower brainstem was con-
sidered. The patient was treated with conservative medica-
tions with no clinical benefit. Subsequently, he was referred
to our hospital two months later. On admission to our depart-
ment, he was able to walk with a cane. Upper extremity mus-
cle strength was completely normal, but for the lower extrem-
ities it was graded for musculus iliopsoas and musculus qua-
driceps femoris 3/5 on the left side and 4/5 on the right side.
Craniocervical MRI at that time revealed a diffuse ponto-
medullary lesion, which was hyperintense on T2-weighted
images most likely corresponding to edema. Prominent flow
voids of perimedullary blood vessels were identified as well
(Fig. 1). Cerebral and spinal angiography was scheduled be-
cause of the presumable vascular malformation. Angiogra-
phy showed a DAVF fed by the occipital artery of the left
external carotid artery. Interestingly, the venous drainage was
toward the perimedullary veins (Fig. 2). The fistula site was
catheterized by a commercially available microcatheter and
the DAVF was occluded by Histoacryl mixed with iodized
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Intracranial Dural Arteriovenous Fistula Draining into Spinal Perimedullary
Veins: A Rare Cause of Myelopathy
We report a rare case of progressive myelopathy caused by intracranial dural arte-
riovenous fistula with venous drainage into the spinal perimedullary veins. A 45-yr-
old man developed urinary and fecal incontinence and muscle weakness in the
lower limbs. Magnetic resonance imaging revealed brainstem edema and dilated
veins of the brainstem and spinal cord. Cerebral angiography showed a dural arte-
riovenous fistula fed by the neuromeningeal branch of the left ascending pharyngeal
artery. Occlusion of the fistula could be achieved by embolization after a diagnostic
and subsequent therapeutic delay. There was no improvement in clinical condition.
For the neurologic outcome of these patients it is important that fistula must be treat-
ed before ischemic and gliotic changes become irreversible.
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oil at a concentration of 25%. Control angiography showed
disappearance of the fistula (Fig. 3). 
Unfortunately, on clinical follow-up, there was no clinical
improvement after treatment. On urodynamic examination,
overactive detrusor was detected. The patient was given anti-
cholinergic drug with clean intermittent catheterization and
needed to use bilateral cane for walking 3 months after dis-
charge from the hospital. The neurologic examination showed
spastic paraparesis and bilateral clonus of the ankles. The pa-
tient was hospitalized again for rehabilitation. MRI at that
time showed disappearance of the oedema in the brainstem
but pathologic signal still persisted in the midportion of the
Fig. 1. T2-weighted sagittal MRI shows hyperintense lesions con-
sistent with edema in the lower brainstem (arrow) and cervical spi-
nal cord.
Fig. 2. Selective right external carotid artery angiogram (lateral
projection) shows a dural arteriovenous (arrow) fistula fed by the
branches of the occipital artery, and draining into the perimedullary
veins (arrowheads) around the brainstem and cervical spinal cord. 
Fig. 3. Postembolization right external carotid artery angiogram.
There is no evidence of arteriovenous fistula, nor opasification of
the perimedullary veins. 
Fig. 4. Three months after endovascular therapy, T2-weighted MRI
shows disappearance of the brainstem edema. High-signal region
in the midportion of the cervical cord is probably due to gliotic
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cervical spinal cord (Fig. 4). Cerebral angiography showed a
small recurrence of the DAVF (Fig. 5). Superselective angio-
graphy showed the neuromeningeal branch of the ascending
pharyngeal artery as the feeder of the recurrent fistula (Fig. 6).
This fistula was embolized with glue at the 25% concentra-
tion. Control angiography showed occlusion of the fistula
(Fig. 7). There was no improvement in the clinical condition.
Knee-ankle foot orthoses was prescribed for the right lower
extremity. However, 6 months later he came back on a wheel-
chair. He had no caregiver support in the home and had not
been doing his exercises which led to an increase in his spastic-
ity. He had also developed depression which made him reluc-
tant to keep up his self mobility. He was readmitted to the
hospital and after treatment with antidepressives and physical
therapy for one month, he was able to walk with his orthoses.
However, he was unwilling to use orthoses and found it more
practical for himself to move around in a wheelchair.
DISCUSSION
Intracranial DAVFs with perimedullary venous drainage
are rare lesions. Since they were first described in 1982 (11),
only a small number of cases have been reported in the liter-
ature (3, 5-10, 12-17).
Such kind of lesions generally presents with myelopathy.
The pathophysiologic mechanism of the progressive spinal
cord deficits is due to spinal cord venous hypertension (3).
Fistulas localized in the intracranial dura mater can give rise
to congestion of the spinal venous system via the anastomotic
channels between the veins of the posterior cranial fossa and
the spinal perimedullary veins (10).
Intracranial DAVF with spinal venous drainage generally
presents with myelopathy but rarely cause hemorrhage (17).
In a series reported by Cognard et al., type V DAVFs produced
progressive myelopathy in 50% of cases (3). It was reported
in the literature that only a few patients of intracranial DAVF
with spinal venous drainage induced a hemorrhage (14, 18).
In these cases, a cervical medullary-radicular vein, which dra-
Fig. 5. Repeat right external carotid artery angiogram shows faint
opacification of the fistulous perimedullary veins.
Fig. 7. After embolization of the recurrent fistula, the DAVF is no
longer visible on right external carotid artery angiogram.
Fig. 6. Lateral common carotid angiography shows reappearance
of the fistula draining into the perimedullary veins.Intracranial Dural Arteriovenous Fistula 961
ined the arterialized flow from DAVF into the epidural space,
was found. This kind of drainage prevented the spinal cord
venous hypertension and myelopathy. 
In a study to investigate the relation between clinical pre-
sentation and venous drainage of intracranial DAVFs with
spinal venous drainage, it was found that the patients with-
out myelopathy had venous drainage limited to the cervical
spinal cord, whereas the patients who had myelopathy had
extensive spinal venous drainage descending toward the lower
thoracic spinal cord (18). In accordance with this result, our
patient had also extensive spinal venous drainage descending
toward the lower thoracic spinal cord.
Patients with intracranial DAVF with spinal venous drai-
nage can generally present with ascending myelopathy as the
sole symptom according to the several reports (3, 7, 8, 10,
12, 13, 15, 19). MRI and spinal angiography are generally
performed in these cases. When symptoms suggest a spinal
DAVF and the result of the spinal angiography is normal,
the angiographic studies should be extended to include the
cranial and pelvic tributaries (17). 
Although these types of fistulas are rare, it is crucial that
the diagnosis not be delayed for the neurologic outcome of
these patients. It is important that such lesions must be con-
sidered and cerebral angiography be performed without delay.
Our patient referred to our hospital for advanced examina-
tion and rehabilitation 2 months after the onset of his neu-
rologic symptoms. He presented with symptoms suggestive
of spinal rather than intracranial origin like most of the pati-
ents with the same diagnosis. The diagnostic and subsequent
therapeutic delay is responsible for the persistant neurologic
deficit in our patient. Wiesmann et al. demonstrated that
even paraplegia might be reversible if the fistula is diagnosed
and treated early enough before ischemic and gliotic changes
have been irreversible (17). Early interruption of a cranial
DAVF draining into spinal veins permits recovery of the myelo-
pathy. Endovascular therapy, which is a safe and effective
method in the treatment of these fistulas, should be tried
first (8). 
In conclusion, in patients who present with clinical symp-
toms of spinal cord syndrome who appear to have a MRI pic-
ture of ‘‘vascular’’ myelopathy and who exhibit negative spinal
angiography, a four-vessel cerebral angiography should be
undertaken, aiming at the recognition of an intracranial DAVF
(5). The most important thing is to consider the possibility
of this diagnosis and perform cerebral and spinal angiogra-
phy without delay to have a good neurological outcome in
these patients. Otherwise, the clinical outcome may be poor
as in the present patient.
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